In electron irradiated Ge 0.98 Si 0.02 , In-vacancy and In-interstitial complexes were observed in analogy with defects in pure Ge. Isochronal annealing measurements reveal that the temperature of dissociation of In-defect complexes deviate from pure Ge subjected to identical e-irradiation, which is explained on the basis of strain induced by undersized silicon atoms affecting the binding 
and the integration of fast analog circuits 1,2,3 , due to tunable lattice constant and band gap energy with x. Interactions of indium (an important acceptor impurity in Ge/ Si system) with point defects have been carried out in detail in Ge, as a function of electronic chemical potential by Perturbed angular correlation (PAC) spectroscopy 4, 5 . PAC method has been applied to defect studies in elemental and compound semiconductors 6 . Of special importance for the PAC study of semiconductors is the need for only a dilute concentration of probe atoms (typically 10 13 cm −3 to 10 14 cm −3 ) and the possibility of studying the sample at different temperatures. The present PAC experiment illustrates the interaction between the electron irradiation induced defects and indium atoms in Ge 0.98 Si 0.02 , thus elucidating the role of 2 at% silicon in the formation and evolution of point defects.
Ge 0.98 Si 0.02 crystals (n-type and n e = 10 15 cm −3 ) were grown along < 110 > by Czochralski technique as reported 7 .
111 In concentration ≤ 5x10 13 cm −3 of probe atoms are recoil implanted uniformly to a depth of 4 µm as reported earlier 4, 5 . The coincidence spectra between 171 and 245 keV γ rays of 111 Cd were measured using a four BaF 2 detector PAC spectrometer with a time resolution of 660 ps 5 . The measured perturbation function R(t) 7 were analysed for static quadrupole interactions as
, with the perturbation factor G(t) is given as
where n is determined by the number of frequency components occuring in the R(t) spectrum. The frequencies ν Q are related to ω m by ω m = (m 3 π / 10 ) ν Q , when the interaction is axially symmetric. The parameters evaluvated are viz., quadrupole frequency ν Q (=eQV zz /h), width of Lorentzian distribution of quadrupole frequencies δ as experienced by the fraction f of probe atoms 5 Computationally these are deduced to be split vacancy with Cd (on the bond centre)
and Cd-self-interstitial complex with split configuration respectively 10 . A sharp slope in the R(t) spectrum (Cf Fig.1a ) around t≈ 0 ns is mostly contributed by 111 Sn recoil implanted defects located at next nearest neighboring environment of the probe atoms.
PAC spectrum in the recoil implanted Ge 0.98 Si 0.02 (Fig.1a) is distinctly different from that of Ge 11, 13 . In 111 In implanted n-Ge (with charge carrier concentration n e ≈ 10 15 e − /cm 3 ) it is observed that interstitials are predominantly present compared to vacancies. In the present sample (n-Ge 0.98 Si 0.02 of similar n e ) we observe that both vacancies and interstitials are predominantly present (Cf. Table-I) , thus bringing out the significant role played by silicon in stabilising vacancies at the cost of interstitials, the details of which are discussed subsequently.
The sample is annealed at 888 K for 15 minutes (Cf. Fig 1b) to restore all the probe atoms at defect free substitutional sites 4 . The fractions f 3 and f 4 are plausibly interpreted as In-Si 2 complex and In-Si clusters, the discussion on these assignemnt is presented in the later part of this work.
Results of PAC measurements in the e-irradiated sample are compiled in Table-I. Corresponding PAC spectra are shown in Fig 1. In Ge 0.98 Si 0.02 , the fractions f 1 (In-V 0 ) and f 2 (interstitial-In) disappear following annealing treatments at 450 and 350 K respectively (Cf. Fig.2 ) , whereas in pure Ge subjected to electron irradiation it has been observed that
In-I 0 , In-V 0 complexes dissociate around 380 and 400 K respectively Therefore f 3 is plausibly interpreted to be In-Si n complex with n ≥ 2. This is analogous to the formation of Ge dimers aided by divacancies in electron irradiated SiGe systems 16 . 
